and increases only slightly with increasing feeding time on the healthy plants.
and increases only slightly with increasing feeding time on the healthy plants.
The behaviour of sugar-beet yellows virus is compared with that of curly-top virus of sugar-beet, in which infectivity also persists for an indefinite period in the vector and increases with increasing feeding time on infected and healthy plants.
Introduction
The question to which an answer is here sought is how far, if at all, the sensations from the two eyes of a subject add together in the measurement of brightness threshold. That is, do two eyes see better than one, or only equally well? Two aspects of the question have been investigated; first, the measurement of brightness threshold when the eyes are in equilibrium with a visual field of fixed brightness (steady state of adaptation); secondly, the measurement of the variation of brightness threshold with time after cutting off a conditioning field of more or less high brightness (changing state of adaptation). In an investigation of this kind the action of the eye pupils must be eliminated. This was done by the use of Maxwellian view for all visual fields, though the method of fixing the eye pupil at its maximum size by a mydriatic could also be used (Lythgoe and Phillips 1938) . It was felt, however, th at the Maxwellian view method was more generally satisfactory, though it necessitated more complicated apparatus and great care in equalizing the beams entering the two eyes.
Consideration is also given to the effect of a light stimulus applied to one eye on threshold measurements made with the other eye.
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Apparatus
This is shown diagrammatically in figure 1 , the general scheme of the apparatus at I, and the detailed construction of the light sources for conditioning and test fields, also of the fixation points, at II and III. The most important point about the apparatus is th at the fields presented to the two eyes should be perfectly symmetrical in every way. Spatial symmetry was attained by mounting the field lenses, E, E, and the test field apertures, K, K, in graduated, mechanical microscope stages, so that their positions could be accurately adjusted; this allowed also for the final positioning of the exit pupils of the apparatus so th at they fell centrally in the eye pupils of the subject, whose head was firmly fixed relative to the apparatus by biting on a sealing wax mouth grip. The fixation points, C, C, could be adjusted with sufficient accuracy by miniature holders of the retort stand type. This spatial symmetry, combined with the use of a single light source for both conditioning fields and another for the two test fields, led to satisfactory symmetry of brightness distribution; the differences between the fields for right and left eyes were in no case over 2 % and usually much less. Neutral filters and wedge for intensity regulation were put as close as possible to the light sources so as to preserve the symmetry of the apparatus.
The pattern of the visual field consists of a circular conditioning field of diameter subtending 16° a t the eye, with a circular test field superposed on it at the centre. The size of the test field is specified for the various sets of data given later on.
R esults

Steady state of adaptation
In this section results are given for threshold measurements with the eyes in sensible equilibrium with conditioning fields of various brightnesses, using respectively both eyes, the right eye and the left eye. Foveal and parafoveal retinal areas were tested, using a test field of 0-67° diameter exposed for 1 sec. The results are given in table 1. The brightness units used here and later are candles per square foot seen through a pupil of 3 mm. diameter.
This table indicates th a t for the fovea at all brightness levels studied and for the parafovea at very low brightness levels there is only a small difference between the threshold sensitivity of monocular and binocular vision; it is probably due merely to the greater probability of seeing the test spot with two eyes than with one. For the parafovea at medium and high brightness levels, however, there is a significant difference in sensitivity; on the average, two eyes are about 30 % more sensitive than one eye to a difference in brightness.
A number of workers have from time to time been interested in this question of relative performance with monocular and binocular vision (Broca 1894; Stigler 1909; Kriiss 1910; Lythgoe and Phillips 1938) . Additional references are given by Lythgoe and Phillips. In all cases binocular vision has been found advantageous, but it is not always possible to deduce the magnitude of the advantage from the data given. It is probable th at the advantage found in practical photometry is only partly due to an actual decrease in brightness difference threshold, which, as shown above, is small. The greater freedom from fatigue in binocular vision is likely to be quite as important in determining the precision of photometric readings. In the present work every precaution was taken to eliminate any purely fatigue effects, hence, perhaps, the relatively small difference between monocular and binocular sensitivity. 
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Changing state of adaptation: variation of threshold after cutting off conditioning field
The conditioning field, of brightness 132 c./ft.2, was observed for some minutes with both eyes, the left eye or the right eye; it was then cut off and threshold measurements made at intervals. For the early readings the time of appearance of a test field of fixed intensity was measured, with a new conditioning exposure for each test field intensity. The methods of taking these readings have been described in detail in a previous paper (Crawford 1937). Measurements were made for both foveal and parafoveal retinal areas, with a test field of 0-67° diameter. The results are shown in figure 2, in which each curve is the mean of three or four separate sets of measure ments. There is a very definite difference between the monocular and binocular recovery curves for shorter times for both foveal and parafoveal vision, and a small, though still definite, difference at longer times.
I t is difficult to postulate a mechanism to explain these differences, though a certain complexity is not unexpected, as some form of nervous interaction must take place eventually at higher centres on the way to, or in, the brain. The most concrete suggestion is th at sponsored by Lythgoe and Phillips, namely, th at in binocular vision twice the area of retina is lo o recovery tim e ( S e c .) being stimulated by the test spot, and this is equivalent to a test spot of twice the area seen by one eye only. The present work lends some support to this hypothesis, and the following summary table may be compared with the results of Lythgoe and Phillips.
On the other hand, the results of § 3.1, for measurements under static conditions, seem quite at variance with this hypothesis, for under the very conditions where integration of visual effect might be expected to occur, namely, in parafoveal vision at low brightnesses, very little integration appears. A greater degree of integration appears, indeed, at higher bright ness levels. One feels th at the complete answer to this question has not yet been found. From the point of view of carrying out measurements on visual properties, such as a more detailed investigation of the course of dark adaptation, it is useful to note th a t the shapes of the curves of figure 2 are only slightly modified by the use of monocular instead of binocular vision; there is no fundamental alteration in shape, so th at conclusions drawn from experi ments employing monocular vision will probably not be invalidated there by. This is a point of some practical importance, as complete binocular apparatus for Maxwellian view of all visual fields is complicated, and it is generally desirable to use monocular apparatus if suitable.
Influence of state of adaptation of one eye on the THRESHOLD SENSITIVITY OF THE OTHER EYE
I t appears from the work of anatomists that there exist certain more or less direct nervous connexions between two eyes, also th at optic nerve fibres from one eye go to the receptive area of the brain which is mainly concerned with the other eye. Thus it is possible that a light stimulus falling on one eye might affect brightness threshold measurements made with the other eye. Several workers have obtained experimental data on this point with divergent results (Shearer 1932; Kravkov 1934 Kravkov , 1937 , or, at all events, divergent opinions about their results. Shearer finds no inter action between the two eyes, Kravkov some degree of interaction under certain conditions. The binocular threshold apparatus described above is obviously at once adaptable for investigation of this question, and the following table is typical of the results obtained. One eye was exposed to conditioning fields of various brightnesses, while the other eye made brightness threshold measurements against a field of zero brightness. From this table it is plain th a t there is no detectable interaction between the two eyes, at least up to the highest level of field brightness used, in agreement with Shearer. The interaction found by Kravkov occurred when the threshold measurements were made against a field not of zero bright ness. This condition is not considered here, but it is possible th at in Kravkov's work some stray light entered the eye which was making threshold measurements. Even with the most careful screening, light might be scattered from one eye to the other through the frontal head tissues, unless Maxwellian view of the visual fields was employed.
From a practical point of view the above results are useful, as they demonstrate th at in taking monocular threshold readings, especially at very low brightness levels, no particular care need be exercised in keeping the non-observing eye dark adapted or, indeed, in any particular state of adaptation before or during the readings.
is small and can be wholly explained by the fact th at with two eyes there is a greater probability of the test field being seen than with one eye. For parafoveal vision under static conditions at medium and high brightnesses, binocular vision gives a threshold about 30 % lower than does monocular vision. When the state of adaptation is changing-after cutting off a conditioning field of high brightness-both foveal and parafoveal retinal areas show more rapid recovery for binocular than for monocular vision. In the fovea the difference is greater in the initial stages of recovery of dark adaptation, while in the parafovea the difference is approximately constant during the whole process.
I t is also found th at when one eye is used for making threshold measure ments it is completely unaffected by exposure of the other eye to fields of brightness up to 130 c./ft.2.
Any subsidiary pupil diameter effects are avoided by the use of Maxwellian view of the visual field.
